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(54) CONTROLLER OF REFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller 
capable of maintaining a reforming reaction temp, at 
which a partial oxidation reforming reaction is adequately 
effected nearly constantly at a target temp. 
SOLUTION: This controller for a reformer reforms 
reforming fuel to fuel of a prescribed form by the 
reforming reaction accompanied by heat absorption and 
the partial oxidation reforming reaction accompanied by 
heat generation. The controller has an oxygen quantity 
determining means (step 1) for determining the quantity 
of the oxygen to be supplied for the purpose of the 
partial oxidation reforming reaction in accordance with 
the reforming fuel quantity for reforming the fuel to the 
fuel of the prescribed forim^. the theoretical heat 
absorption quantity in the reforming reaction accompanied 
theoretical heat generation quantity in the partial oxidation 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the reforming machine which reforms a reforming fuel to the fuel of a 
predetermined gestalt by the reforming reaction accompanied by endoergic, and the partial oxidation 
reforming reaction accompanied by generation of heat The amount of the oxygen supplied for said 
partial oxidation reforming reaction The control unit of the reforming machine characterized by having 
an amount decision means of oxygen to determine based on the reforming fuel quantity which should be 
reformed to the fuel of said predetermined gestalt, the amount of theoretical endoergic in the reforming 
reaction accompanied by endoergic [ said ], and the theoretical calorific value in said partial oxidation 
reforming reaction. 

[Claim 2] The control unit of the reforming machine according to claim 1 characterized by having 
further a delay amendment means to amend the amount of oxygen determined with said amount decision 
means of oxygen based on the time lag from supply of said reforming fuel to a reforming reaction. 
[Claim 3] The control unit of the reforming machine of claim 1 characterized by having further a 
temperature detection means to detect the temperature of the part which the reforming reaction of a 
reforming fuel produces, and a temperature compensation means to amend the amount of oxygen 
determined with said amount decision means of oxygen based on the detected temperature. 
[Claim 4] The control unit of the reforming machine of claim 1 characterized by to have further a 
command value setting means set up the command value which supplies the oxygen for a partial- 
oxidation reforming reaction, based on. the amount of oxygen determined with a presumed means 
presume the supply quantity of state of the oxygen for said partial-oxidation reforming reaction to the 
part which the reforming reaction of said reforming fuel produces, and the oxygen-supply quantity of 
state presumed with this presumed means and said amount decision means of oxygen. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi^ 5/30/2007 



JP,2000-053403,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ reforming fuels, such as hydrocarbons, such as methyl alcohol, 
and water, ~ hydrogen — it is related with the equipment for controlling the partial oxidation reforming 
reaction in the reforming machine which uses together especially a partial oxidation reforming reaction 
about the reforming machine reformed to fuels of a desired gestalt, such as rich reformed gas. 
[0002] 

[Description of the Prior Art] The thing of a configuration of generating the reformed gas which reforms 
the mixed steam of a methanol and water and makes hydrogen a subject as this kind of a reforming 
machine is known. The reforming reaction in the reforming machine is a steam-reforming reaction 
which mainly produces hydrogen gas by the reaction of the methanol and steam which are expressed 
with the following formula. 

CH3 OH+H20->3H2+CO 2 (+CO)-49.5 (kJ/mol) ~ (1) 

Therefore, since it is an elevated temperature comparatively, in order [ whose steam-reforming reaction 
of this is endothermic reaction and / whose activity temperature of a reforming catalyst is about 300 
degrees C ] to make a reforming reaction continue, it is necessary to supply that heat of reaction. 
[0003] On the other hand, there is a partial oxidation reforming reaction which produces hydrogen by 
oxidation reaction as a reforming reaction of a methanol. This is exothermic reaction as expressed with 
the following formula. 

CH30H+1/202 ->2H2+CO 2+1 89.6 (kJ/mol) - (2) 

[0004] Since these steam-reforming reactions and a partial oxidation reforming reaction can be produced 
in parallel, endoergic [ in a steam-reforming reaction ] is supp liable with generation of heat of a partial 
oxidation reforming reaction. The so-called partial oxidation concomitant use type of such a fuel cell 
system is indicated by JP,7-57756,A. In invention indicated by this official report, after heating the air 
pressurized by the compressor by the heat exchanger, it introduces into a reforming machine and it is 
supposed that a partial oxidation reaction will be produced. However, about the amount of the air to 
introduce, it has not considered as the object of control especially. This is considered to be because for 
there to be [ therefore ] almost no fluctuation of a load for the so-called system of a non-portable type 
with the large-sized system indicated by the aforementioned official report. 
[0005] 

[Problem(s) to be Solved by the Invention] The amount of endoergic in a steam-reforming reaction 
differs from the calorific value in a partial oxidation reforming reaction greatly so that it may be known 
from the reaction formula shown above. Therefore, if each of these reactions arise about an one-mol 
methanol in coincidence, calorific value may increase, whenever [ catalyst temperature ] may become an 
elevated temperature superfluously, and the activity and endurance may fall. Moreover, if the partial 
oxidation reforming reaction is dull on the contrary, there is un-arranging [ more than which the 
temperature of a reforming catalyst falls and the amount of residual methanols and the amount of 
generation of carbon monoxide gas increase ]. 
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[0006] Thus, though a partial oxidation reforming reaction is produced, abnormalities will be caused to a 
reforming reaction depending on extent of the reaction. Therefore, although it is necessary to control the 
partial oxidation reaction by the reforming machine of a partial oxidation concomitant use mold proper, 
in the conventional system indicated by the official report mentioned above, the concrete controlled 
system or the control approach for controlling a partial oxidation reaction are not recognized at all. 
Therefore, it was difficult for the temperature of which the temperature of the reforming section is 
required by the reforming reaction with the conventional equipment mentioned above to maintain stably, 
and when changing the amount of a reforming fuel with fluctuation of the load in the energy conversion 
machine which consumes reforming fuels, such as a fuel cell, especially, temperature of the reforming 
section, such as temperature of a reforming catalyst, became unstable, consequently there was possibility 
of the quality of reformed gas deteriorating. 

[0007] This invention makes the above-mentioned situation a background, and is made, and it aims at 
offering a stably maintainable control unit to the temperature of which the temperature of the reforming 
machine which uses a partial oxidation reforming reaction together is required by the reforming 
reaction. 
[0008] 

[Means for Solving the Problem and its Function] It notes that a partial oxidation reaction arises 
according to the amount of oxygen introduced into the reforming section in order that this invention may 
attain the above-mentioned purpose. The inside of the amount required of the reforming fuel with which 
an endoergic reforming reaction and a partial oxidation reforming reaction are presented in the amount 
of oxygen, It is characterized by constituting so that it may determine based on the reforming fuel 
quantity with which the partial oxidation reforming reaction for which it opted based on the ratio of the 
amount of theoretical endoergic in an endoergic reforming reaction and the theoretical calorific value in 
a partial oxidation reforming reaction is presented. In the control unit of the reforming machine to which 
invention of claim 1 more specifically reforms a reforming fuel to the fuel of a predetermined gestalt by 
the reforming reaction accompanied by endoergic, and the partial oxidation reforming reaction 
accompanied by generation of heat The amount of the oxygen supplied for said partial oxidation 
reforming reaction It is characterized by having an amount decision means of oxygen to determine based 
on the reforming fuel quantity which should be reformed to the fuel of said predetermined gestalt, the 
amount of theoretical endoergic in the reforming reaction accompanied by endoergic [ said ], and the 
theoretical calorific value in said partial oxidation reforming reaction. 

[0009] moreover, invention of claim 2 — the configuration of claim 1 — in addition, it is characterized by 
having further a delay amendment means to amend the amount of oxygen determined with said amount 
decision means of oxygen based on the time lag from supply of said reforming fuel to a reforming 
reaction. 

[0010] invention of claim 3 — the configuration of claim 1 — in addition, it is characterized by having 
further a temperature detection means to detect the temperature of the part which the reforming reaction 
of a reforming fuel produces, and a temperature compensation means to amend the amount of oxygen 
determined with said amount decision means of oxygen based on the detected temperature. 
[001 1] Invention of claim 4 in the configuration of claim 1 And in addition, a presumed means to 
presume the supply quantity of state of the oxygen for said partial oxidation reforming reaction to the 
part which the reforming reaction of said reforming fuel produces, It is characterized by having further a 
command value setting means to set up the command value which supplies the oxygen for a partial 
oxidation reforming reaction, based on the amount of oxygen determined with the oxygen supply 
quantity of state presumed with this presumed means, and said amount decision means of oxygen. 
[0012] Therefore, since the amount of the oxygen with which the business of a partial oxidation 
reforming reaction is presented is determined based on the amount, and the amount of theoretical 
endoergic and theoretical calorific value accompanying a reforming reaction of the reforming fuel which 
should be carried out reforming according to invention of claim 1 The temperature of the part which the 
amount of endoergic and calorific value accompanying a reforming reaction are made to balance, and a 
reforming reaction produces can be maintained to predetermined temperature, consequently a reforming 
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reaction is advanced good, the fuel of high quality is obtained and the thing of it can be carried out. 
[0013] Moreover, since according to invention of claim 2 the amount of supply oxygen is amended 
according to the time delay of fluctuation of the reforming reaction accompanying fluctuation of the 
amount when the amount of a reforming fuel has fluctuation, the temperature of the part which a 
reforming reaction produces is maintained still more correctly, and the fuel of the high quality which 
changed the gestalt can be obtained. 

[0014] Since the oxygen supply with which oxidation reaction is presented is amended based on the 
temperature of the part which a reforming reaction produces according to invention of claim 3, the 
temperature of the part which a reforming reaction produces is controlled still more correctly, 
consequently a reforming reaction is stabilized, and the fuel of the high quality which changed the 
gestalt can be obtained. 

[0015] And since in outputting the command signal for supplying the oxygen of the amount determined 
with the amount decision means of oxygen according to invention of claim 4 quantity of states, such as a 
supply pressure of oxygen, are presumed and an oxygen supply command value is set up based on the 
estimate, the amount of supply of oxygen becomes exact, consequently a reforming reaction is 
stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 
[0016] 

[Embodiment of the Invention] This invention is explained based on the example shown in drawing 
below. First, the system which used the fuel cell as an energy conversion machine which changes into 
the energy of other gestalten the reformed gas which used the reforming machine which used a methanol 
and water as the reforming fuel as a reforming machine, and was produced from the reforming machine 
is explained. Drawing 2 shows the example typically and the reforming machine 2 is connected to the 
fuel electrode side of a fuel cell 1. This reforming machine 2 reforms the mixture of the methanol and 
water which are a reforming fuel to the reformed gas which uses hydrogen and a carbon dioxide as a 
principal component, and is equipped with the heating unit 3 which heats a reforming fuel, the 
reforming section 4, and CO oxidation section 5. 

[0017] The heating unit 3 is constituted by the evaporator 7 which evaporates a reforming fuel with the 
combustion section 6 which it is [ section ] and generates the heat for heating and its heat for heating a 
reforming fuel and producing the mixed steam of a methanol and water. The thing of a configuration of 
oxidizing the thing and heating fuel of the structure of burning a heating fuel with a burner, according to 
a catalyst as the combustion section 6 etc. is employable. Therefore, the Ayr feed zone 10 which the 
pump 8 which supplies the methanol which is an example of a heating fuel is connected through an 
injector 9, and supplies the air which is an example of susceptibility-of-substances-to-burn gas is formed 
in this combustion section 6. Specifically, this Ayr feed zone 10 is constituted by the air pump. 
[001 8] Moreover, the pump 1 1 is connected to the evaporator 7 as a reforming fiiel feed zone which 
supplies the mixed liquor of a methanol and water. And it is connected by this evaporator 7 and said 
combustion section 6 possible [ heat transfer by the heat exchanger 12 ]. 

[0019] Said reforming section 4 is constituted so that the reformed gas which uses hydrogen as a 
principal component mainly by the reforming reaction of a methanol may be generated. The reforming 
reaction is with the so-called steam-reforming reaction shown by the above-mentioned (1) formula, and 
the so-called partial oxidation reforming reaction shown by (2) formulas, since these reactions are 
produced, as shown in dr awin g 3 , activity temperature is established for the catalyst bed 41 which 
consists of a catalyst of the copper system which is about 280-300 degrees C in the chamber 42, and said 
evaporator 7 is connected to the feed hopper 43 of the chamber 42. Moreover, the partial oxidation Ayr 
supply pipe 44 which supplies oxygen for a partial oxidation reaction is connected to the feed hopper 43. 
And the air pump 13 is connected to this partial oxidation Ayr supply pipe 44. 

[0020] Moreover, the temperature sensors 46 and 47 which detect the temperature of a catalyst bed 41 
and output a signal to a feed hopper [ of a chamber 42 ] 43 and exhaust port 45 side are arranged, 
respectively. Furthermore, the pressure sensor 48 is arranged at the exhaust port 45 side. 
[0021] The reforming reaction shown by the above-mentioned (1) type and (2) formulas is a reaction of 
an ideal condition, and since a carbon dioxide changes to a carbon monoxide reversibly, carbon 



http ://www4 . ipdl . inpi t. go j p/cgi-bin/tran jwebcgiej j e 5/3 0/2007 



JP,2000-053403 5 A [DETAILED DESCRIPTION] 



Page 4 of 7 



monoxide gas mixes in reformed gas unescapable in fact. Since this carbon monoxide becomes the cause 
which carries out poisoning of the catalyst of the fuel electrode in a fuel cell 1, in order to remove this, 
CO oxidation section 5 is formed. This CO oxidation section 5 is equipped with the Ayr feed zone 14, 
and it is constituted by passing the reformed gas made to generate in the reforming section 4 so that the 
carbon monoxide contained in reformed gas may be oxidized by the oxygen in air, while having CO 
oxidation catalyst (not shown). 

[0022] On the other hand, a fUel cell 1 uses a poly membrane with proton permeability as an electrolyte 
as an example, forms a fuel electrode (hydrogen pole) 15 and an air pole (oxygen pole) 16 on both sides 
of the electrolyte membrane, connects many cells of such a configuration to a serial parallel, and is 
constituted. Each electrodes 15 and 16 are constituted by a diffusion layer and the reaction layer, and let 
the reaction layer in a fuel electrode 15 be the vesicular structure which made carbon support catalysts, 
such as platinum, its alloy, or a ruthenium. And said reforming machine 2 is opened for free passage by 
this fuel electrode 15, and the reformed gas which makes hydrogen gas a subject is supplied here. 
Moreover, the Ayr feed zones 17, such as a pump, are connected to an air pole 16, and the oxygen for 
making it react with the hydrogen in reformed gas is supplied to it. 

[0023] In addition, it connects with each electrodes 15 and 16 so that a dc-battery 18 and an inverter 19 
may constitute a closed circuit as an external load. Moreover, the current sensor 20 is infixed in this 
closed circuit. Furthermore, the motor 21 is connected to the inverter 19. Let this motor 21 be a source 
of power for transit of a car. 

[0024] The oxidation reaction through the ionization and the electrolyte membrane of hydrogen which 
are produced with the above-mentioned fuel electrode 1 5 is not produced about all the hydrogen gas 
supplied to the fuel cell 1, and the reaction effectiveness is dozens of %, therefore it is contained in 
exhaust gas from the fuel electrode 15 side, unused inflammable gas, i.e., hydrogen gas. In order to use 
this effectively, and to return the exhaust gas by the side of a fuel electrode 15 to said combustion 
section 6, the return tubing 22 is arranged at the condition of having opened a fuel cell 1 and the 
combustion section 6 for free passage. Moreover, the flow control valve 23 for controlling the flow rate 
of the gas which flows that interior is infixed in the pars intermedia of this return tubing 22. In addition, 
this flow rate value regulator valve 23 is constituted so that that opening may be controlled electrically. 
Furthermore, this return tubing 22 is constituted so that the gas which flows that interior can be 
discharged outside suitably, without supplying the combustion section 6. 

[0025] The electronic control (ECU) 24 for controlling the supply of a reforming fuel and the supply of 
partial oxidation Ayr to said evaporator 7 is formed. This electronic control 24 is the so-called 
microcomputer which makes a subject a processing unit (CPU), storage (RAM, ROM), and an 
input/output interface, and the output signal of said current sensor 20, the detecting signal of said 
temperature sensors 46 and 47, and the detecting signal of said pressure sensor 48 are inputted as control 
data. And it calculates based on the data beforehand remembered to be these input data, a control signal 
is outputted to said pump 1 1 and air pump 13, and the amount of supply of a reforming fuel and the 
amount of supply of partial oxidation Ayr are controlled. 

[0026] Explanation of fundamental actuation of the reforming machine 2 mentioned above supplies the 
mixed liquor of the methanol and water which are a reforming fuel to an evaporator 7 with the liquid 
supply pump 1 1 . on the other hand, a combustion methanol sprays on a combustion chamber 24 with an 
injector 9 — having ~ or this — simultaneously — or the exhaust gas which changes to this and contains 
unused hydrogen gas is supplied from the return tubing 22. Moreover, air is supplied by the air pump 10 
as susceptibility-of-substances-to-burn gas. The heating fuel and air which consist of this combustion 
methanol and/or unused hydrogen gas are oxidized under an oxidation catalyst, namely, it bums, and 
heat is generated. With the heat, mixed liquor evaporates and the mixed steam of a methanol and water 
arises. 

[0027] The mixed steam produced in the evaporator 7 is sent to the reforming section 4. The steam- 
reforming reaction of a methanol and water arises according to the copper system catalyst prepared in 
this reforming section 4, and the reformed gas which uses hydrogen gas and the choke damp as a 
principal component arises. Moreover, the partial oxidation reforming reaction of the air and the 



http ://www4 . ip dl . inpit. go j p/cgi-bin/tran_web_cgi_ej j e 5/3 0/2 007 



JP 5 2000-053403,A [DETAILED DESCRIPTION] 



Page 5 of 7 



methanol which could come, simultaneously were supplied to the reforming section 4 from the air pump 
1 3 arises. This partial oxidation reforming reaction is expressed with (2) types mentioned above, 
consequently hydrogen gas and the choke damp produce it. 

[0028] The steam-reforming reaction of a methanol is endothermic reaction, to this, by controlling a 
reaction so that the amount of endoergic and calorific value in these reactions become equal, since the 
partial oxidation reforming reaction of a methanol is exothermic reaction, the heat balance in the 
reforming section 4 is made to balance, and the temperature of the reforming section 4 is maintained 
almost uniformly. Therefore, since there are no receipts and payments of the heat in the reforming 
section 4, the heat produced in said combustion section 6 is chiefly used for heating and evaporation of a 
reforming fuel. 

[0029] Theoretically, although the gas produced in the reforming section 4 is hydrogen gas and choke 
damp, carbon monoxide gas produces it only (about 1%) in fact. In case reformed gas passes CO 
oxidation section 5, the greater part of this carbon monoxide gas reacts with the oxygen in the air 
supplied from the Ayr feed zone 14, and it serves as a carbon dioxide, in this way, hydrogen — while the 
reformed gas made into rich gas is sent to the fuel electrode 15 in a fuel cell 1 and produces a hydrogen 
ion and an electron in the reaction layer, the hydrogen ion penetrates an electrolyte membrane, reacts 
with oxygen by the air pole 16 side, and produces water. Moreover, an electron produces power through 
an external load. 

[0030] In order to maintain almost uniformly the temperature in the reforming section 4 in the reforming 
process mentioned above, it controls as follows, the amount of oxygen of supply Ayr, i.e., amount, for a 
partial oxidation reforming reaction. Drawing 1 is a flow chart for explaining the example of control, 
and computes the amount of partial oxidation Ayr based on reforming fuel quantity (step 1). Since it is 
equivalent to the hydrogen capacity needed with a fuel cell 1, the reforming fuel quantity Fk (mol/s) is 
computed based on the load of a fuel cell 1 . 

[0031] Moreover, the heat balance accompanying a reforming reaction balances by being as the amount 
of endoergic and calorific value at the time of reforming a methanol by steam reforming and partial 
oxidation reforming being shown in (1) type and (2) types which were mentioned above, carrying out 
partial oxidation reforming of about 21% of the methanol supplied to the reforming section 4, and 
carrying out steam reforming of about 79% which remains. In order to carry out oxidation reforming of 
the one more-mol methanol, as shown in (2) types, 1/2-mol oxygen is needed. Therefore, the amount 
Fpo (1/s) of partial oxidation Ayr needed to the reforming fuel of Fk (mol/s) is calculated by the degree 
type. 

Fpo(l/s) =0.105xFk(mol/s) x22.4(l/mol) xl00/21x - 298/273, "100/21" is air content conversion of the 
amount of need oxygen, and is amendment of the volume at the time of making a room temperature into 
25 degrees C "298/273" here. 

[0032] Since there will be time amount for transportation of a reforming fuel and dynamic 
characteristics in an evaporator 7 by the time change of the reforming reaction accompanying it arises 
when changing the amount of a reforming fuel, amendment based on this is performed (step 21). First, 
amendment of the delay resulting from transportation of a reforming fuel is a time delay tO If it carries 
out, it will amend as Fpol=Fpo (t-tO). namely, time delay tO only — the value computed as an amount of 
Ayr at the former time is adopted as an amount of partial oxidation Ayr at present. Moreover, when the 
dynamic characteristics of an evaporator 7 is assumed to be first-order lag, it is Fpo2(l/s) =Fpo2oldxtau/ 
(DT+tau) +FpolxDT/(DT+tau). 

It comes out. DT is a control period, and tau is an amount showing extent of the delay of first-order lag 
here, and Fpo2old is the hysteresis in front of 1 control period of Fpo2 further. 

[0033] Next, the amount of partial oxidation Ayr based on the temperature detected with the temperature 
sensor 47 by the side of the exhaust port 45 in the reforming section 4 is amended (step 3). If the 
example is shown, it will be Fpo3=Fpo2+Kpx(Trot-Tro)+ Kixsigma (Trot-Tro). 

It comes out. Here, it is Kp. And Ki It is a control parameter, Trot is the target temperature by the side of 
discharge of the reforming section 4, Tro is the temperature detected with the temperature sensor 47 
further, and sigma (Trot-Tro) is the target temperature Ttot. It is the addition value of deflection with the 
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detection temperature Tro. That is, by decreasing the amount of partial oxidation Ayr, and increasing the 
amount of partial oxidation Ayr, in being low on the contrary, when the detected discharge side 
temperature is high, the amount of partial oxidation Ayr is controlled so that the detected temperature 
turns into target temperature. 

[0034] Furthermore based on the temperature by the side of the input of the reforming section 4, the 
amount of partial oxidation Ayr is amended (step 4). Since degradation of a reforming catalyst becomes 
remarkable at the elevated temperature beyond predetermined temperature, this aims at preventing 
degradation of the catalyst resulting from a temperature rise. If the example is shown, the operation of 
Fpo4=KdecxFpo3 will amend the value calculated at step 3. Here, it is Kdec. It is the function of the 
temperature Tri (degree C) detected by the temperature sensor 46 by the side of the input 43 of the 
reforming section 4, and the value shown in drawing 4 as an example is adopted. A partial oxidation 
reforming reaction is controlled and the folding point temperature shown in drawing 4 is reduced by 
target temperature by whenever [ catalyst temperature ], when the reforming fuel vapor temperature 
which is a catalyst de-activation threshold by the abnormality elevated temperature, therefore is supplied 
to a catalyst bed 41 is high. In addition, an example of the temperature distribution in the catalyst bed 41 
of the reforming section 4 is shown in drawing 3 as a reference value. 

[0035] And the amount Fpo4 of partial oxidation Ayr amended as mentioned above A command signal 
is outputted to an air pump 13 in order to supply the reforming section 4 (step 5). In that case, if the 
pressure by the side of the inflow of the reforming section 4 is high, since it is necessary to enlarge the 
output of an air pump 13, it is the following, and the command value over an air pump 13 is made and 
set up. First, with the pressure sensor 48 formed in the exhaust port 45 side of the reforming section 4, a 
pressure is detected and the pressure by the side of the feed hopper 43 of the reforming section 4 of 
partial oxidation Ayr is presumed based on the detection value. Therefore, this pressure is the supply 
quantity of state of the oxygen in this invention. And an air-pump command value is set up based on the 
map of the partial oxidation Ayr amount of supply and the air-pump command value which made the 
parameter the presumed pressure. An example of the map is shown in drawing 5 . Therefore, since the 
output of an air pump 13 becomes large according to it according to there being many amounts of the 
reforming fuel vapor supplied from an evaporator 7 to the reforming section 4 even if it is cases, like the 
pressure by the side of the feed hopper 43 is high, the oxygen of the amount needed for a partial 
oxidation reforming reaction can be supplied the neither more nor less. 

[0036] Since the oxygen supply with which a partial oxidation reforming reaction is presented based on 
the amount of a reforming fuel, the amount of theoretical endoergic in a steam-reforming reaction, and 
the theoretical calorific value in a partial oxidation reforming reaction is set up according to the control 
unit concerning this invention as mentioned above, the amount of endoergic and calorific value in the 
reforming section 4 can balance, and that temperature can be maintained almost uniformly to target 
temperature. Especially in the example mentioned above, since the amount of Ayr based on the 
temperature by the side of transportation of a reforming fuel, the amendment of the amount of Ayr based 
on the delay of a reaction, supply of the reforming section 4, and discharge is amended reforming 
effectiveness not only improves, but the amount of oxygen, i.e., extent of a partial oxidation reforming 
reaction, boiled for a partial oxidation reforming reaction becomes as a target, consequently the 
temperature of the reforming section 4 is set as the temperature which maintains a catalyst to an active 
state, and it can obtain the reformed gas of high quality. In the example furthermore mentioned above, 
since the command value over an air pump 13 is set up based on the pressure the supply part 43, i.e., 
feed hopper of the reforming section 4, side of partial oxidation Ayr was presumed to be, it can supply 
to the reforming section 4, Ayr of an amount, i.e., the oxygen, computed or amended, consequently the 
rate of a partial oxidation reforming reaction becomes exact, and the temperature of the reforming 
section 4 is maintained almost uniformly by target temperature. 

[0037] When the relation between this invention and the example mentioned above is explained here, 
the function of step 1 shown in drawing 1 is equivalent to the amount decision means of oxygen of claim 
1, and the function of step 2 is equivalent to the delay amendment means of claim 2. Furthermore said 
temperature sensors 46 and 47 are equivalent to the temperature detection means of claim 3, and steps 3 
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and 4 are equivalent to a temperature compensation means. And about claim 4, the function of step 5 
shown in drawing 1 is equivalent to a presumed means and a command value setting means. 
[0038] In addition, although the example mentioned above showed the example which applied this 
invention to the control unit for the reforming machine for supplying the gas used as a fuel to a fuel cell 
1 , this invention is not limited to the example described above, and the equipment which supplies 
reformed gas can be chosen if needed. Moreover, although the methanol was shown as a reforming fuel, 
the reforming machine of this invention may be constituted so that other hydrocarbons may be reformed. 
Although the supply quantity of state of partial oxidation Ayr was made into the pressure by the side of 
supply of the reforming section in the example furthermore mentioned above, you may be other quantity 
of states, such as the rate of flow of Ayr. 

[0039] Moreover, although [ the above-mentioned example ] the pressure by the side of supply is 
presumed based on the pressure by the side of discharge of the reforming section, in this invention, 
carrying out direct detection of the pressure of the discharge part to the reforming section of partial 
oxidation Ayr is also included in presumption of the supply quantity of state of partial oxidation Ayr. It 
is good also as furthermore presuming the supply quantity of state of partial oxidation Ayr from the 
outlet pressure of the body of a reforming machine by this invention. 
[0040] 

[Effect of the Invention] Since the amount of the oxygen with which the business of a partial oxidation 
reforming reaction is presented is determined based on the amount, and the amount of theoretical 
endoergic and theoretical calorific value accompanying a reforming reaction of the reforming fuel which 
should be carried out reforming according to invention of claim 1 as explained above The temperature of 
the part which the amount of endoergic and calorific value accompanying a reforming reaction are made 
to balance, and a reforming reaction produces can be maintained to predetermined temperature, 
consequently a reforming reaction is advanced good, the fuel of high quality is obtained and the thing of 
it can be carried out. 

[0041] Moreover, since according to invention of claim 2 the amount of supply oxygen is amended 
according to the time delay of fluctuation of the reforming reaction accompanying fluctuation of the 
amount when the amount of a reforming fuel has fluctuation, the temperature of the part which a 
reforming reaction produces is maintained still more correctly, and the fuel of the high quality which 
changed the gestalt can be obtained. 

[0042] Since the oxygen supply with which oxidation reaction is presented is amended based on the 
temperature of the part which a reforming reaction produces according to invention of claim 3, the 
temperature of the part which a reforming reaction produces is controlled still more correctly, 
consequently a reforming reaction is stabilized, and the fuel of the high quality which changed the 
gestalt can be obtained. 

[0043] And since in outputting the command signal for supplying the oxygen of the amount determined 
with the amount decision means of oxygen according to invention of claim 4 quantity of states, such as a 
supply pressure of oxygen, are presumed and an oxygen supply command value is set up based on the 
estimate, the amount of supply of oxygen becomes exact, consequently a reforming reaction is 
stabilized, and the fuel of the high quality which changed the gestalt can be obtained. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To provide a controller 
capable of maintaining a reforming reaction temp, at 
which a partial oxidation reforming reaction is 
adequately effected nearly constantly at a target 
temp. 

SOLUTION: This controller for a reformer reforms 
reforming fuel to fuel of a prescribed form by the 
reforming reaction accompanied by heat absorption 
and the partial oxidation reforming reaction 
accompanied by heat generation. The controller has 
an oxygen quantity determining means (step 1) for 
determining the quantity of the oxygen to be 
supplied for the purpose of the partial oxidation 
reforming reaction in accordance with the reforming 
fuel quantity for reforming the fuel to the fuel of 
the prescribed form, the theoretical heart absorption 
quantity in the reforming reaction accompanied by 
the heat absorption and the theoretical heat 
generation quantity in the partial oxidation 
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[ 1 ] f* 5 afcRRte <bfg^^rf*o 

Hi- 5 <Sfc« loiHffSI *s ^ T s 

[1***2] miE8*tftgfa-eftS$ixfc»*i /o 

n^^m^^m{t^«fxit(Dtz^(DmmcommmM * 20 

C H 3 OH + H2 0^3H 2 +CO2 
(1) 



[0001] 

»#ttfbatKR IS * ffiHWi" 5 tf> <D{gg Hi- * t ^T- 
[0 0 0 2] 

^^ffi*^«€racWLT*3R«r±<*i:i-*ac«^^«:* 
)«i"6«fiJ£a5t>o>i«feifeixT^a D *wefcK«-C<08kf( 

(+CO) -49.5 (kJ/mol) 



3kWRJS€r««$-fr-5fcAJc:fi, -t*>RJ6«l*r« 
»i- 5 5, * 

CH30H+ 1/202^2H 2 +C0 2 +189.6 (kJ/mol) 
(2) 

[0 0 0 4] rftfe^JtaKftOMtRJS £ ffli#ffiMtii2fc«R 

ifrRflSp 7- 5 7 7 5 6 *^«l£|2tt3*LT 

T-ftliE L it H fa £ ISiSlftfiS JR L fc (£ v c& R W * 
AU ffi»»{fcRK«rfti:*-li-5, t LT^$, Lrt> 
L . «75 Ai~ 5 * ft if o ^ T tc«<7) 

[ 0 0 0 5 ] 



[0 0 0 3] > * y — yKOttKR/C Ut, ^fk 

RfS^ioTTkXtrfetSB^KftakltRJC^fca,, z 
HIS. TI5co^T^€^n^<t 9iC?g^Rj^T^5o 



6fe IixJ£T'<?)fit £ li * # < g. ft o T 5 0 L fc a* o 
5. *fcK#(cj»»it(tatWRJC^ffilllT-fcixff, i»K 



30 [0 0 0 6] wWJ:^lcW»Kfkafc«Rj:eSr*lS*-a:'5 
<*: LTt), *wRJCo>«Jtk:J:oTliefcKR(S^ift*«r 

rii*wffl»BlftR^«:ajEJC«Wi-S^Wd5*>5*s, 

ffcRlSfcfM»i-S^»W»*tt4«W#*^ 

-C *i , ekK« « «SL« Sr **RIS K * $ H 5 r&J£ ^ ^ 3E 

[ 0 0 0 7] ^ (0%Wfi±K^* : t**'W*i-UTft$Jx 

fctw-Cifc U . ffl»KftilklfRlt:Srflr-ffli-5i»«»^ia 
ffi*ttWRffil-***H*affi(c^3£W^*il#i-5r t 

wt'^s nflietK *««i- s ^ t * a w £ -f s t w r-*> 

[0 0 0 8 ] 

50 tt, ±K^BttS:aififci-5fc«>(^ »4>»fkR**«efcR 
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3 

, rjs t n5Htft& krjs t £«fe £ *x 

£ o'u > t & Si- 5 «t 9 K m& L r £ £ # flk £ f 5 1 co 
5 &SfRJ£ £ 5 «#S{fc:efe«RfS i:CJ:oTS 

Kfcir * x\ iwna w»»fcek jisis^fc «> K&asi- -5 mm 

<oft£ % WEBflEw^ttw*»»wKKi-5^#tt««» 
ffi»»{k»KR*T?oa»*jR*t»cK^^r«feffii-5 

[ooo9] ±tcm^k2(o^mn. m*mi<nmf&iz 

e*K«»o«-«*»feiSkKR^:*'C«>«rinjBn^*-^v^ 
[ooio] B*«3a>««|Ji, H**io«*lc*ux 

r, *K*»w^KR«<D*i:saj#a5a«s:*mi-a 

[0011]* LTW*3S4 <D3BPJ3li, R>K3|( 1 <7)1»/$ 
(CJJDX.T , «HEi»Br«»w3kJfRl6*s* i: 5»-»lci»i- 

, ffl#»{fc»RRj£<&fc fc^HSS £ ««i~ 6 f§4HB 
[0 0 1 2] Lfc^oT«*«i co«M«cJ:ntf. W» 
ftt K*^^-C*&*nscQ"C, 5kKRi6^#9«IR* 

t*j»ftt fr^^^^s-frrafeKRJC^issw^ia 
*fr#S<offljK»cafeWpi-5- t36<-c*. *<£>*£*. 
RIS *: ft# K-fflt? £ -fr T Mi ift JT a>«» Sr#5CtTS 

[0 0 13] £ fcMf jJMK 2 w3§Pjl ic J: *u±\ 5k««R»05 

« m&*> z m& , * .<o a ^ en i- ft 9 » wr w ^ 

ft <on$PflMi»*Uc & C X MiXitr ffl.1Ei" -5 <so T\ & 

$r k « l tz m p"d « mm * » sctma. 

[0 0 14] i«3fcJE3a5»H«cJ:ntf, &JtRfE<o£. i; 

fit * *n in i- a o> r% *KRrt; ^ 4i c £ as # a> as a* ^ k 
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Sr K IE Lfc B Aft^ftfttrft Slims. 
[0 0 15] *LTM**4^S5K«cJ:ixtf, HHKAifc 
^fStft^ * tifct©»* $r ««i- 5 46 
*ra*i-6^«>fc9 , K*'oK»BE4^ttlB*«:*fi 
L, *^«Sfitcffi^^TK*i»teJ§^«SrR3ei-S^ 

[0 0 16] 

\zm^"xmw^-z> 0 ft-r, ^^it^^y-/^ 

lcov^TRWi-6. B9 2 Ji-tO--«*:tt*ttfc* LT*3 

5o r<z>»JfSi2tt\ 5fc«»»-C*>6 7<^/-^i:*fc 
<0«*»*r**-i ^fk^* t ^^J*^ t i- 5 

t^cfcoT, ekK«»«r»URi- ^> bPSRSls 3 

[0017] Auinas 3 tt % afc««»Sr*ni» lt> ^ y - 

TO(83|s|.S:jR*S-ii:63R««7 tiaofM^T^ 
*S«ric<Dt,ott^*riRffli-6Ct3flS-t?#S e 

ttffii o*s»itfettrt^, rtniT-fltjs&Wi o«A 
[0018] £fc s ^^g^ 7 icti. ^ 9 J—frkMbn 

ti^ Hji^^l 2JcJ:oTl»fsa|prilBtcigatSixTv^ 

[0 0 19] WHEtt«W4f±. ifcUt^^/-^S 
SJR« J: o r ** 4- aznK» fc i" 5 efcK^ ^ 

(i) ^-t?^$ixst^i*s7k3iis»iskirRfi;t. (2) 

e>(ORJt:S:±i:S-a:Sfc*^, m 3 li^i" J: 9 »c s ^ 
jatf^OT^tf 2 8 0 — 3 0 0 < Cfi , ilKW«RWJ!d!j(|^bft 
^WII^4 l;5^ir^<— 4 2 l^jtc^lt bixT*5 <9 , * 
(75^^ W<— 4 2^0t-*gQ4 3lifflia*s«ffl7A<«l*S 

tLTV^6o Jfctw*»P4 3i:tt, 8lSf>RfkRA>^>^ 
fcK» S:*»i" 5 ffi#fi£{k^ r - 4 4 ?&^®c $ 
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[0 0 2 0] Sfc, W<-4 2(Dmmn 4 3.«!l£»: 

ffl/ji-*»a-t>*4 6, 4 7#*ix*'jftJ2«£ftr^ 
5 0 $ biffin 4 5«KI4. J±^>^-4 8#K«£ 

[0 0 2 1] ±f£(£> (1) *t:fci;tf (2) 5CT'^i-^g 

14, M&ttttilb l ^*5*t««»«wttli«:*»1-S«Hi: 
tix\,*%. z<ncomt1®5te, COjKffcttjR (lass-fr 

T) i7-tt»8l4tllxTi5 

[0 0 2 2] $tfiffg& 1 I4> — IT, h 

«^-C*S»« (7K*ffi) 15i (IfeXtt) 1 6 t 

t^^Htl^o 5, l 6H ifctt«4:RJS 

W ^ f 4*^3?i 6 ^-^^-g^fo 6 > fi/i^ = £ a ft if co 

[0 0 2 3] ft*>\ 15. 16 (Cf4, *MWfttf£ 

>-^ 2 03ft^JS$ttT»f^5 D £<blc-f ^ 1 9fC 

ii, ^e-* 2 l #«ttaF*LT^3,, 2 i ii, 

[0024] ±^<r>m*mi sx%.tz>7kmv>-<( *>it 
^r^ir »4**ijffl «r#£t± # * i-ft %frm u * # ^ 

*^«rffirlE«S«Ett6 izWtfzthlZV *->-<f 2 2^, 
5« S/::c?)D ^ — >*2 2tn^raa5«-*4, ^^i^gll^r 

*S^nti>^ 0 wO«ifc«[|«U*#2 3 14-twim 

ZCOD * — >*2 2(4, ^Ortffi£ffi»N-3#*£, 
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[0025] fltrfaffgj&as 7 ^»-*-5flk««M!*Ofit-»^tt 
#HMfc3i T - (7) 0tK Sr (8»i- S fc * oli^fB WKM ( E 
CU) 2 4tfSRH-6>iXT^S. :Wtf|i|«i2 4 
*4, «3tftLSK« (CPU) i IB1M&H (RAM, RO 
M) £ Afcti^-T >#-y *-*k*^fck-tZ>^t>v$>Z> 

tiiittyt2 0(7)!ij^Mh Bul5?S.a-lr>-tH4 6, 4 
7<7^£i5if^<h, HuiaJE^i?>1^4 8 W«ktil»»t365A 
^SiiT^S, ^rLrrti^A;^-* <t^tf>f£t8L 
/o r^s^-* ticK<5^TiWftisr ft or •JfUfll**: 

wW^S^W^Itfkir-wW^itMWI-S i: ? Kft 

[0026] ±^u^ac«S§2<n^Wft®bf^(-ou^r 

^l^y^i net «0^^7(c:^$tt-5 o ~n 
(C^j LT«SI 2 4 Idtt* ^fty * y -yu^W ^ 

rix»c»iLr**ijffl**^^fe*tf»^^^ y ^-yf 
£z*/£it ttmm ) h 7K * ^ * a » e> ft 6 MiiRUKfl- 1 aft t 

lLi-6 0 -to|»tJ:i:ora*}R3ftsa|S«L. y^y-zu-^: 
[ 0 0 2 7] 3fc««7r£CfcS*«*#4. ^:K^4lc 

^ y — >isk7kk(»7kmiZ&Wfrfcfc£.£s ikmu^te 
£T*-Mitmmtf**Mf&1*k1rZ&Ktf*tf&CZ>„ 

30 £tzZnkmu$tZ^ x7-^y-/l 3^bi&a6»4(C« 

So w^«»KftafcKKJ£(i±aiLfc (2) JJCr^^ 

tcouw:. &mtf*k—m<tmmtfxki>>*-\:z> 9 

[0 0 2 8] y ^ y -yK7VK^^u&^J^I4 p i5:^RJ^r' 
1h v ) . :iai:^Lt^ ^ y -yu^^^Itfki^W25Li^(4^ 
^iRj;^r ^ S , z in b <r>fch&lc&ii z> jjS^\4 k &m 
«i^#L<ft5<t 9lcKl6fclW»-*-6r fc*^i:9, 
S'tflJ 4 r (7^ R&IIX 3c ^ / < 7 > * £ it . i!fc WfflJ 4 O # 1 1 

lac — ^(cm^^ixSo L^^orefcSfffl4 r^coajA 
'gmnnmm • ^^^^^ 

[0 0 2 9] ^m^4T*^i:S^^f4. J«S»^*4. 7K 
w**«4, ekR^sftsCOKfbWSSriajai-SIB^r 

i 4^tjfit-«*ixagg«*witt*tEj£Lr- 

S«?/B-e**Y3j->t«-7-tS:fl£U:St k tie -t^* 

50 *-r^>^«»K»*aaLrffi*«i 6«r«**j£ 
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[0030] ±a*u^efeKiflgT*^efe«ffl4(c*5*t5rft 

fctJ-fS (^y^l) . -t^8kR«»*Fk (mol/s) 

[0 0 3 1] £tc, ^^y-yuSrTK^KK^.tl/W^ 
KibSKlc «fc o T&H Lfc»**o»!»* t fSffftft £ 
BUtf!L7t (1) 5t*5 (2) ^t^K'fc^ 

fflitfKfbSfcWU A»o»Stt7 9%^7K^&«-t"5r 

^ i^r/u-eCM *y — yu-*rK<befeWi-6^y>ic*i % (2) 

fc^TFk (mol/s) ^ScK«SWJC»LT^W^i-6 
ffi#ifS{b^T--*Fpo (l/s) fc^XXibhllZ. 20 
Fpo (l/s) =0. 105xFk (mol/s) x22. 4 (l/mo I) x1 
00/21 x 298/273 

- r 100/21 j ttiK«l***«)a!«**ll'-C*>9, 

£fc T298/273J ttMfc 2 5 *C 
jET*>5 d • 

[0 0 3 2] efcfr*IR»W««:Wk$-fr/El»*. -ttL^fls 
? GfcKJKJE*Ofcfb**£ i: S * TKKi N ttWJifrHnNti&to 

tit, 

Fpo1 = Fpo (t-tO) 

Fpo2(l/s) = Fpo2oldX T / (OT+t) +Fpo1XD 
T/ (DT + t ) 

-o*>*>, DTii*ijfflJHKn-c*>o, itrtt- ft 

S^iBH^SffiSr*i"«:T*>9 , $ Fpo2oldl2 F 40 
P o2 co - M M JiJ JH ftf/ ^ BK -C *> 6 o 
[ 0 0 3 3 ] o^'lc, efeWffi4 r*<n»tti n 4 5 H^>jftJt 
ir>-^4 7T*fflLfci&*lcR-3< tt#HMb:*7-ftco 
fi|7K5:*J-ft5 (xf y/3) c ^co— ^"JSr^itti, 
Fpo3= Fpo2 + KpX (Trot-Tro) + K i x £ (Trot 
-Tro) 

T&£ 0 r~T\ Kp :fcJ:U<Ki l*#m'<7 * - 9 T& 
9, Trotli»ITffl4W»ttlM-r<7)@a?aa-c*>9. $ 
fctCTrollififlMrVlM 7 Tift HI Jht^llT'fe •) % -fc 
LT£ (Trot-Tro) J±e«fflJA s Ttot £ Wilhi&}£Tr 50 
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o £ co{i^ waft ft T *> 6 o i-fttefe«m$ftfc#ffl« 
ffia» s i«v*4§**£H, i»:»&{b3iT-ft£«'>£it\ 2 
fcK»^ft^»*^ttW»«{b^T--ftfr*B*Si!:5r. 

[0034] $ e>^sfcK8B4tf58KAP«^aft«wa^t^ 

<DX\ aa±#^jEH-t-S«lK«0^b*:ltSJfc-*"S r £ £ 
Fpo4=Kdecx Fpo3 

T\ Kdec liacHffl5 4codfcAP 4 3 fjnjcoiaSi? >^ 4 6 
K±oTtfcWSftfcffiL«Tri (°C) oHftTfc'k -W 
i LTH4ic*i-fca*»ffl*iT,3 e H4H*1-fflilij£ifi 

swiKia^jz-sttfflt'sefbutu^e-efcy , l*:** 

iB^f*. »»Kfbi»KRJS35*«i»JSnT. MK&ATB 

So 

[0 0 3 5] ^ LTJ£JL±<7) «t 9 UT»jE$4x/!:«»» 

>fb^T-a-Fpo4 «refc««4 ^«i&-rs'<< 

»Kffl4W«tA<H!l^£E^^«^ixli\ ^T — ^ 

ife-r, efc«W4^ain4 5{Hs»w»»tfcjE*-t>'^4 8 
J: o rni t) & .* L , ^ to tK Hi 4ft (c s -3 ^ r tt»i« f b 

Lf- ^ o r r coffin ^ r w«w ic^tt 5 iKM^w^tt 

ffl*>HMba=. r - w*& ft <t 3i -r - 4< > -rta^m t <n 

CO— ffilSria 5 (C^ LTfcS. Lfcrt* o T^^^i 7 7)^ €>t» 
KS4tc^LT^i-53cM^^^ft^#^r tic 
J: O-tWfitJ&P 4 3iftijT*cOI±^j75^^^t'«Ot&'&T**>o 
tk ^tllCJSCTxTr-^yyi 3^MJ^|?5S^#< ft 
Scot*, W»l»fbaKS«E»c^*ti--6ftcoK**:ia^ 
j^ft < ^t5I £ 7^T# 5. 
[ 0 0 3 6] .ta*LfcJ:^lc:wCO«Wlc«S»JWiSB«c 
a«^*4^ftt7X^ft»WJSJST^SteK8&ft 

afc«»4-c^»«iftt««ftft4:3ft^<7>'^L, *coaaK 

T-m^?fIE^^M^4(?)^^iKij^#ai^^^^fc«o 
< xr-iwMlE^^i/j! 9 w-C, W^KfbiSkWSJe:© 

ic ft-r ft t> % bacHJK ii: co a ^ : a cr 
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if is *) t U "J , &!M4 0flS^Mlt»iStt 

IC Jr-Si L fc ffll T-fi, g|5#E£ffc^ T - 0«««Bf *> 

[0037] rr-erw««i±»Lfc*#«twHff 
SrKWIi-5i, III i fc^i-^^^/^i tf>8fefigriq*3ftJl l 

•^3, 4 3ftsa«*jE^«^ffiai-s. *lthi*xb4 

[ 0 0 3 8 J ft*S, _L3& L^^iJT-fi, 1 IC*R» 

[0 0 3 9] ±EO»tt0yT?(i. 3fc«ffl5<7)flHrtWAiJ 

[0 0 4 0] 



[IS 4] 



i.o 

Kdec 




Tri CC) 
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s © a« t Bf «a* j-i««f r s r i: -c # , *(o 

tt», *»K«*ft»Kiil?TS-a:TJ«fiira5«S»«r»a 

[0 0 4 1] Sfc|»*Jl2«5l6WJC < tixtf, &ffiKft<0 

[0042] M*3i3o?BW(wj:jxtf, ansf^^i: 

3 a^<7)Mi:lo'^T , IfcffcRJSKtfc £ 1x5 

[0 0 4 3] -tLrSff*3S4^*Wlc«t4xff. ®*ft» 
^«T8t3ESix^:awit3Rfc««-rsfc*a5tS*«# 

[BsoffiWiien] 

[ill i:w«M^J:SiW»««-e*fT*lx6iM«iffll 

[B2] *K«*«»«&Jc««SLfc->^^^(0*.flc 

[H]3] *<05fcW»*:«*Wl-^i-H-C*>6. 
[Ill 4 ] aS*c J: -6W»«3ir — fft*&aw*BjE**3 c 
30 <£ o tzV><F>{%$k&iM:mirZ>^' y ~S0>m : k : ^-tmX1hZ> o 
[[15] ffi**/<7*-*fcLfc«#«{fciTH»« 

•1- ttMSHttt* 2-i!kJI», 3- : -*lll»*f|J, 4- 
efcjfffi, 6-*RJJE«J, 7»-|R««, 13-X7- 
^>y\ 2 4-«^-M»aStt, 4 i ••■fewauik 4 
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